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DETAILED ACTION 

1 . This action is a responsive to the application filed on 01/25/2007. 

2. Claims 1-9 are pending in this office action. 

3. The claims are directed towards a method for loading a software module into a processor 
unit in a controller, optimizing the processor utilization level in networked controllers. 

Drawings 

4. The drawings are objected to because the unlabeled rectangular box(es) shown in the 
drawings should be provided with descriptive text labels. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be removed from 
the replacement sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1.121(d). If the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Claim Objections 

5. Claim 1 and 8 are objected to because of the following informalities: 

Claim 1 recites, "running sending" in the second paragraph. Appropriate correction is 
required. 

Claim 8 recites, "data are sent" in the last paragraph. Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject mailer which (lie applicant regards as his invention. 

7. Claims 1. 8. and 9 are rejected under 35 U.S.C. 1 12. second paragraph, as being 
indefinite lor jailing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 1 , it is vague and indefinite to what component of the invention carries 
out the method claimed in claim 1 . It is unclear to what component selects the controller (as 
described in step ii)), what checks cyclically (as described in the third paragraph), and what 
determines which of the controllers (as described in the fourth paragraph), failing to particularly 
point out and distinctly claim the subject matter which the Applicant regards as the invention. 

Claim 1 recites, "a software module in a controller on which said software is running 
sending to the data bus". Due to the structure of the claim language, it is unclear to what the 
claimed subject matter is. Appropriate grammatical correction is required to clarify and 
particularly point out the claimed subject matter. 
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Claim 1 recites, ". . .an appropriate identifier containing information indicating its 
operating status. . ." It is unclear to what "its" is referring to the software module or the 
controller. Appropriate correction is required to clarify and particularly point out the claimed 
subject matter. 

Claim 1 recites, "wherein said determining step is made by virtue of the controllers 
involved in sending..." The term "made by virtue" is vague and indefinite to what the limitation 
is referring to and how the determining step is performed. Therefore, the claim fails to 
particularly point out and distinctly claim the subject matter which the Applicant regards as the 
invention. 

Regarding claim 8 . it is disclosed in paragraph [0040] of application (refer to the 
publication of the application), that the controllers may also perform a plurality of primary tasks. 
The limitation, "primary control task" is vague and indefinite to what the term is referring to, 
failing to particularly point out and distinctly claim the subject matter which the Applicant 
regards as the invention. 

In the same context, claim 8 recites "subsidiary task" which is not defined in the 
disclosure by the Applicant, failing to particularly point out and distinctly claim the subject 
matter which the Applicant regards as the invention. 

Regarding claim 9 , it is unclear to what component of the system carries out the method 
claimed. It is unclear to what checks the data bus for an identifier (as described in the fourth 
paragraph and seventh), what determines which controller has the greatest available capacity (as 
described in the fifth paragraph). 



I Application/Control Number: 10/581,862 
Art Unit: 2155 



5 Deleted: Pm* 



8. Insufficient Antecedent Basis: Claim 8 recites the limitation "primary task" in the sixth 
paragraph. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC§ 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in [lie an to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claim 1-3. and 5-9 rejected under 35 U.S.C. 103(a) as being unpatentable over Kayano et 
al. (US Patent #5.544.054). hereinafter referred to as Kayano. in view of Chavez (US Patent 
#7.308.499 B2). 

Kayano discloses a vehicle multi-processor control system and method with processing 
load optimization, where the plurality of control processors are connected by LAN, BUS and so 
on. 

Regarding claim l . Kayano discloses, a method for operating a software module on a 
processor unit in a controller networked via a data bus in a vehicle (Kayano, Abstract), wherein 
i) the software module is executable in a plurality of controllers which interchange data via the 
data bus (Kayano, Abstract, col.l ln.42-63, col.l ln.55-56, col.l ln.61-65) , ii) selection of the 
controller on which the software module is operated is made based on the available 
computational capacity of the controllers which are currently in operation (Kayano, Abstract, 
col.l ln.42-63, col.l ln.44-49), and hi) each of the controllers can turn off the software module 
when a utilization level of its processor is high, and as soon as the software module has been 
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turned off, the software module is to be started again on another controller (Kayano, col.3 ln.45- 
54, col.l 1 ln.14-16, col. 7 ln.40-45, col.4 ln.62-67. Software modules are terminated according 
to the computing capacity and transferred to run on a different processor.): said method 
comprising: 

a software module in a controller on which said software module is running sending to 
the data bus, either cyclically or upon request, an appropriate identifier containing information 
indicating its operating status and the identity of the controller on which it is running (Kayano, 
col.l ln.42-62, col.2 ln.65 - col.3 In. 12, col.3 ln.40-47, col.6 ln.40-47. Kayano discloses a 
method and system where software modules are transferred to be run on processors with less 
load or in other words, less utilization rate. The system is disclosed to be constantly 
acknowledging changes in the load state and adjusts accordingly.); 

checking cyclically to detennine whether and on which controller the software module is 
running, based on said identifier (Kayano, col.l ln.42-62, col.2 ln.65 - col.3 ln.12, col.3 ln.40- 
47, col.6 ln.40-47. ); 

wherein said determining step is made by virtue of the controllers involved sending in 
rotation or by means of a request, information that is indicative of their available computational 
capacity (Kayano, col.l ln.42-62, col.2 ln.65 - col.3 ln.12, col.3 ln.40-47, col.6 ln.40-47.). 

Kayano discloses that the processor with lower load, greater capacity available, is chosen 
for executing the software (Kayano, col.6 ln.40-49). It was common and well-known in the art 
of at the time the invention was made to select a processor which has the greatest free 
computation capacity for executing a software module, as shown by Chavez (Chavez, col.3 ln.4- 
15. Chavez discloses a method for dynamic load balancing in a network, where the processor 
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with the greatest free computation capacity is chosen.). Processor clock frequencies are 
commonly used in the art to distinguish processor types. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the teachings of 
Kayano to select the processor with the greatest computation capacity for executing the software 
module. 

Regarding claim 2 . Kayano and Chavez disclosed the limitations, as described in claim 1, 
and further discloses, a method wherein before the software module is executed it is ascertained 
which of the controllers provides the maximum free computation capacity and the software 
module is started on the determined controller (Kayano, col. 3 ln.45-54, col.l 1 In. 14-16, col. 7 
ln.40-45, col.4 ln.62-67. Software modules are terminated according to the computing capacity 
and transferred to run on a different processor. Chavez, col.3 ln.4-15. Chavez discloses a 
method for dynamic load balancing in a network, where the processor with the greatest free 
computation capacity is chosen.). 

Regarding claim 3 . Kayano disclosed the limitations, as described in claim 1 , and further 
discloses, a method wherein the controller on which the software module is running compares its 
computation capacity with the computation capacity of the other controllers and either continues 
to operate or terminates operation of the software module based on the comparison (Kayano, 
col.3 ln.45-54, colli ln.14-16, col. 7 ln.40-45, col.4 ln.62-67. Software modules are terminated 
according to the computing capacity and transferred to run on a different processor.). 

Regarding claim 5 . Kayano and Chavez disclosed the limitations, as described in claim 1, 
and further discloses, a method wherein the software module is started on a controller having the 
maximum free computation capacity (Kayano, col.3 ln.45-54, col. 11 ln.14-16, col. 7 ln.40-45, 
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col.4 ln.62-67. Software modules are terminated according to the computing capacity and 
transferred to run on a different processor. Chavez, col.3 ln.4-15. Chavez discloses a method for 
dynamic load balancing in a network, where the processor with the greatest free computation 
capacity is chosen.). 

Regarding claim 6 . Kayano disclosed the limitations, as described in claim 1, and further 
discloses, a method wherein the software module is stored in a memory in the controllers 
(Kayano, col.l ln.60-63, col.3 ln.51-67). 

Regarding claim 7 . Kayano disclosed the limitations, as described in claim 1 , and further 
discloses, a method wherein: an identifier for the software module is sent to the data bus 
cyclically or upon request; and the identifier contains information about an operating state and 
the operating controller of the software module (Kayano, col.l ln.42-62, col.2 ln.65 - col.3 In. 12, 
col.3 ln.40-47, col.6 ln.40-47. Kayano discloses a method and system where software modules 
are transferred to be run on processors with less load or in other words, less utilization rate. The 
system is disclosed to be constantly acknowledging changes in the load state and adjusts 
accordingly.). 

Regarding claim 8 , Kayano discloses, a networked controller having software modules 
stored in a controller's memory; wherein: 

the software modules perform primary control tasks; a software module with a 
subsidiary task can be additionally stored in a microcontroller's memory by the controllers 
(Kayano, Abstract, col.l ln.42-65, col.2 ln.65 - col.3 In. 12, col.3 ln.40-47, col.6 ln.40-47); 

the controllers have process cycles; a process cycle is terminated after a particular time 
has elapsed, the data ascertained in the process are output onto the data bus, and the process 
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cycle is started again; the process cycle for the controllers is determined by the software 
modules for one of the primary task, the operating system and a bus protocol; and when a 
process cycle or a process cycle time has elapsed, data are sent to the data bus which characterize 
their current processor utilization level and processor type used, with the controllers using these 
data to ascertain the utilization level of the other controllers. 

In regards to the above limitations set forth by the claim, Kayano discloses a method and 
system where software modules are transferred to be run on processors with less load or in other 
words, less utilization rate. The system is disclosed to be constantly and regularly 
acknowledging changes in the load state and adjusts accordingly (Kayano, col.l ln.42-62, col.2 
ln.65 - col.3 ln.12, col. 3 ln.40-47, col. 6 ln.40-47.). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to have set intervals, such as 
process cycles to output, check, and determine the status of each controller. 

Regarding claim 9 , Kayano discloses, a method of operating a network of controllers 
which are coupled via a data bus, each of which controllers has at least one processor, and has 
installed thereon the same software module which can be executed by the processor contained in 
any one of the controllers (Kayano, Abstract, col.l ln.42-63, col.l ln.55-56, col.l In. 61-65), each 
of said controllers being configured such that it can turn off the software module when a 
utilization of its processor is high (Kayano, col.3 ln.45-54, col.l 1 ln.14-16, col. 7 ln.40-45, col.4 
ln.62-67, col.6 ln.40-49. Software modules are terminated according to the computing capacity 
and transferred to run on a different processor.), said method comprising: each controller sending 
via the data bus, information regarding a current utilization level of its at least one processor 
(Kayano, col.l ln.42-62, col.2 ln.65 - col.3 ln.12, col.3 ln.40-47, col.6 ln.40-47.); 
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whenever said software module is running in a particular one of said controllers, said 
software module in said particular controller sending via the data bus, an identifier indicating its 
operating stale and identifying the particular controller (Kayano, eol.l In. 42-62. col. 2 In. 65 
col.3 In. 12, col.3 ln.40-47, col.6 ln.40-47.); 

checking said data bus to determine whether an identifier is present; if no identifier is 
found in said checking step, determining which of the controllers has the greatest available 
computation capacity, based on its current utilization level as sent via the data bus (Kayano, col. 1 
ln.42-62, col.2 ln.65 - col.3 In. 12, col.3 ln.40-47, col.6 ln.40-47. Kayano discloses a method and 
system where software modules are transferred to be run on processors with less load or in other 
words, less utilization rate. The system is disclosed to be constantly acknowledging changes in 
the load state and adjusts accordingly.); 

said controller with said greatest available utilization level starting operation of said 
software module, and said software module sending to said data bus, an identifier indicating its 
operating status and the identity of the controller in which it is running (Kayano, col.l ln.42-62, 
col.2 ln.65 - col.3 In. 12, col.3 ln.40-47, col.6 ln.40-47); 

if an identifier is present on the data bus in said checking step, the controller on which 
said software module is running ascertaining its own processor utilization level and comparing 
its computation capacity with the available computational capacity of other controllers coupled 
via the data bus (Kayano, col.l ln.42-62, col.2 ln.65 - col.3 ln.12, col.3 ln.40-47, col.6 ln.40-47); 

if the utilization level of the controller on which the software module is greater than that 
of one of said other controllers, said controller on which said software module is running ceasing 
operation of said software module; and said one of said other controllers starting operation of 
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said software module, and said software module sending to said data bus an identifier indicating 
that it is running and identifying said one controller (Kayano, col. 3 ln.45-54, col. 11 ln.14-16, col. 
7 ln.40-45, col.4 ln.62-67. Software modules are terminated according to the computing capacity 
and transferred to run on a different processor.). 

Kayano discloses that the processor with lower load, greater capacity available, is chosen 
for executing the software (Kayano, col.6 ln.40-49). It was common and well-known in the art 
of at the time the invention was made to select a processor which has the greatest free 
computation capacity for executing a software module, as shown by Chavez (Chavez, col. 3 ln.4- 
15. Chavez discloses a method for dynamic load balancing in a network, where the processor 
with the greatest free computation capacity is chosen.). Processor clock frequencies are 
commonly used in the art to distinguish processor types. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the teachings of 
Kayano to select the processor with the greatest computation capacity for executing the software 
module. 

1 1 . Claim 4 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Kayano ct al. (US 
Patent #5,544,054), hereinafter referred to as Kayano, in view of Chavez (US Patent #7.308.499 
B2). in further view of Official Notice taken by the Examiner. 

Regarding claim 4 . Kayano disclosed the limitations, as described in claim 1 , and further 
discloses, a method wherein the computation capacity of a controller is ascertained from the 
processor utilization level and processor type (Kayano, co.l ln.42-62, col.3 ln.2-4.). 
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Although Kayano does not explicitly state that the processor type is also considered in the 
computing the capacity of a controller, "official notice" is taken by the Examiner that this 
method was well-known in the art at the time the invention was made. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
teachings of Kayano to take into account the processor type for computing the capacity of a 
processor. One would have been motivated to do so since it was well-known and common in the 
art that processor type also determines the computing capacity. 

Conclusion 

Examiner's Note: Examiner has cited particular columns and line numbers in the 
references applied to the claims above for the convenience of the applicant. Although the 
specified citations are representative of the teachings of the art and are applied to specific 
limitations w ithin the individual claim, other passages and figures may apply as well. It is 
respectfully requested from the applicant in preparing responses, to fully consider the references 
in entirety as potentially teaching all or part of the claimed invention, as well as the context of 
the passage as taught by the prior art or disclosed by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully requested to 
indicate the portion(s) of the specification which dictate(s) the structure relied on for proper 
interpretation and also to verify and ascertain the metes and bounds of the claimed invention. 

The prior art made of record and not relied up on is considered pertinent to applicant's 
disclosure. 
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• Uematsu, US Patent #6,606,658 Bl, Apparatus and method for server resource usage 
display by comparison of resource benchmarks to determine available performance. 

• Lele, US Patent #7, 1 8 1 ,524 B 1 , Method and apparatus for balancing a load among 
plurality of servers in a computer system. 

• Banerj ee, US Patent #6,8 1 6,5 1 0 B 1 , Method for clock synchronization between nodes 
in a packet network. 

• Primak et al., US Publication #2002/00 1 0783 A 1 , System and method for enhancing 
operation of a web server cluster, discloses a distributed system and method for 
balancing connection load among servers. 

• Lea et al., US Patent #6,3 14,447 Bl, System uses local registry and load balancing 
procedure for identifying processing capabilities of a remote device to perform a 
processing task. 

• Logston et al, US Publication #2002/0032754 Al, Method and apparatus for 
profiling in a distributed application environment, discloses an improved method and 
apparatus for deriving and characterizing the resource capabilities of client devices in 
a distributed application network environment. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edward J. Kim whose telephone number is (571) 270-3228. The 
examiner can normally be reached on Monday - Friday 7:30am - 5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Saleh Najjar can be reached on (571) 272-4006. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Edward J Kim/ 

Patent Examiner, Art Unit 2155 



/saleh najjar/ 

Supervisory Patent Examiner, Art Unit 2155 



